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Project Introduction

Autonomous rendezvous and docking (AR&D) operations depend critically on
accurate, real-time knowledge of the relative position and velocity between
two space vehicles. Presently, Global Navigation Satellite System (GNSS)
techniques have evolved to become a source of high-integrity positioning,
velocity and time (PVT) information in nearly all regimes of Earth orbit, from
LEO to GEO. Unfortunately, GNSS capabilities remain severely limited in close
proximity to large space structures due to significant multipath effects and
signal blockage. The proposed research will investigate techniques to improve
GNSS navigation in the close proximity of large space structures through the
incorporation of multipath as a potential source of new range information,
rather than an interference to be mitigated. This analysis is made possible by
the newly acquired, full-spectrum GNSS measurements collected on the STS-
125 Hubble Servicing Mission 4 (HSM4). This unique data set makes
development of these advanced methods for space navigation possible for the
first time. The 195 GB of GNSS data from STS-125 will be processed to
generate waveforms for all visible satellites. Then a model of the HST-Shuttle
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Anticipated Benefits
The results of the proposed research will enable the long-term objectives
outlined in the NASA Communication and Navigation Systems Roadmap, in
particular those in Technology Area Breakdown Structure (TABS) 5.4; Position,
Navigation and Timing (PNT).
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and Control (GN&C)
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